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SEWAGE PUMP STATION DESIGN

Estimate Design Flow

A new sewage pump station will be designed to serve the warehouse building on the
northerly side of the site. It will also receive sewage flow from the ejector pump that will
sefrve the watchman’s residence and small office on the southerly side of the site,

The watchmen’s residence includes two bedrooms; t-hé office space is 1,000 square
feet and will be occupied by 2 employees.

Water usage = [(2 BR) x (110 gal/BR/day)] + [(2 employees) x (15 gallemp/day)
= 250 gpd

Sewage flow from the w.a'rehduse building will be based on the estimated number of
 employees that was used for the parking space calculation.

Water usage = [(132 employees) x (15 gallemp/day) = 1,980 gpd
Total flow = (250 gpd) + (1,980 gpd) = 2,230 gpd
Average Flow = Qave = (2,230 gpd) / (1440 min/day) = 1.55 gpm
Use peaking factor = 4

Peak Flow = Qpeak= (4) x (1.55 gpm) = 6.20 gpm

Force Main Characteristics

Static Head
Invert elevation of destination manhole = 242.0
Low Level in proposed pump station = 215.0
Static Head = 27.0 feet

Dvnamic Head

Provide new 4" diameter force main

Straight length of force main = 675 feet



Equivalent length of valves and fittings (see attached table)
(5) - 90° bends
(4) - 45° bends
(1) - Check valve
(1)~ Gate valve

Equivalent length

X 13 =865.0 feat
X 55=2201set
X 38 = 38.0 feet
x 2.5=_ 25 eet

= 127.5 feet

Total equivalent length = 675 feet + 127.5 feet = 8§02.5 feet .- -

Total Dynamic Head Calculations

*Friction Loss System Dynamic Total Dynamic
Flow (GPM) | Factor (ft/100 ft) | Head (ft)** Static Head (ft) | Head (ff)
60 0.22 1.7855 27.0 28.77
80 0.38 3.0495 27.0 30.05
100 0.58 4.6545 27.0 31.65
125 0.88 7.062 27.0 34.06

*refer to attached chart
**system dynamic head = (friction loss factor) X (total equivalent length/100)

Pump Station Operating Characteristics

Select F.E. Myers Pump, Model WG30, 3 HP, 4.00" impeller, 3450 RPM

From plotted system curve, minimum operating discharge = 100 GPM @ 32 feet TDH

Check velocity in 4" diameter force main (Area = 0.0885 sq. ft.)

V =

100 GPM

(0.0855 sq. ft.)(450 GPMicfs)

OK - velocity exceeds minimum requirement of 2 ft/s

Selected Elevations

invert of wet well:

Lead pump on:
l.ag pump on:
All pumps off:

Low level alarm:
High level alarm:

215.0
218.0
218.5
216.5
216.0
218.5

= 2.60.ft/s




Wet Well Volume

Use 5’ diameter wet well
Area = 19.6 sq. ft.
Volume = (19.6 sy ft) x (7.48 gallons/cu f) = 146.6 gallons / ft

Voiume pumped = (1.5-t) x (146.6 gallons / ft) = 219.9 gallons

Check Cycling Times

At Peak Flow:

Pump OFF time = (219.9 Gallons) / (6.20 GPM) = 35.5 minutes

Pump RUN time (zero inflow) = (219.9 Gallons) / (100 GPM) = 2.20 minutes
Pump RUN time (peak inflow):  100(T) = 6.20(T) + 219.9

93.8(T) = 219.9
T = 2.34 minutes

At Average Flow:

Pump OFF time = (219.9 Gallons) / (1.55 GPM) = 141.9 minutes
Purmp RUN time (zero inflow) = (219.9 Gallons) / (100 GPM) = 2.20 minutes
Pump RUN time (avg. inflow): 100(T) = 1.55(T) + 219.9

08.45(T) = 219.9
T = 2.23 minules
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PUMP STATION DESIGN
BBE #57007

Total Equivalent Length: 802.5 LF

Total Dynamic Head Calcuations:

Flow Friction Loss Factor System Dynamic  Static Total Dynamic
(GPM) Flow (GPH)  (ft/100ft) Head {ft) Head {ft] Head (ft)
60.0 3600 0.22 1.7655 27.0 28.77
80.0 4800 0.38 3.0495 27.0 30.05
100.0 6000 0.58 4.6545 27.0 31.65
125.0 7500 0.88 7.062 27.0 34.06

Pump Performance:
Total Dynamic
Flow (GPM)  Head {ft)

00 4 Per F.E. Myers Pump, Model

80 3 WG30,3 HP, 4.00" impeller,
100 32 3450 RPM
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WG30/50 & WGX30/50

MODELS
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MYERS MODELS WG30/50 & WGEX30/50

submersible Grinder Pumps

The Right Choice

The Myers WG30/50 are rugged 3-5 horsepower submersible centrifugal
grinder pumps designed for residential, light commercial. industrial or municipal
applications. They are especially designed far grinder pump applications requiring
higher flows at low to moderate heads. The WE30/50 feature a heavy-duty cutter
mechanism and recessed impeller design to efficiently grind typical sewage solids
into a fine slurry,

WG30/50 grinder pumps are available in standard and #M Listed hazardous location
[WGX30/50) construction for use in Class I, Group [ hazardous locations.

WG30/50 grinder pumps can he installed in a variety of packaged systems.
Factory-assembled simplex or duplex packages with goice rail systems are available.

Individual rait companents are also available for installation in on-site concrete
systems. Myers offers a complete line of submersible sump, sewage effluent, grinder,
solids handling wastewater pumps, controls, basins and accessories. For additional
information, contact your locat Myers representative or the Myers sales office
at 419-289-1144,

Capatities To - 185 gpm 893 tpm
Heads To 92ft. Bm
Liquids Handling tomestic raw sewags
Intermittent Liquid Temp, up to 140°F up to 60°C
Winding Insulation Temp. [Class F) nr 185°C
Motar Electrical Data

(Single ghase moters are capacite: slart type. Hlyecs conlied panels o1
capatitor kifs are recommended for gicper operaisn and warrany}

3-b hp, 3460 RPM

1 ph, 236 volz ~ § ph, 200/230/460 volt - 60 ¥z

Std. Third Party Appravals

CSA

Optional Approvals FM, Class |, Group D (WGX36/50)
heceptable pH Range 6-9

Specific Gravity J-11

Viscosity 2 - 35550

Nischarge (Flange Dia ] 212 in. 3.5 mm
Min. Sump Diameter

Simplex 3in, Nbem
Dugplex 48in. 1219 cm

Nete: Consuli factony far spplications oulside iese recarmmendalions.

Mator Housing, Seal Housing, -

cast iron, Class 30,

Cord €ap and Yalute Case ASTM A4

Impeller recessed, bronze

Power Cord SOOW.wW

Coatral Cord 500w

Mechanical Seals:

Standard double tandem carbon ang ceramic
Optional ower tungsten carbide

Punp, Motor Shaft 414 58T

Fasteners J00 Serles 557 )
Shredding Ring - | 440 55,

Grinding mpeller

58-60 Rockwall
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A, Cable Entry System
Provides double seal protection. Cable jacke!
sealed by compressinn fitting. (naividua! wires
seated by epaxy potiiag.

B. Heat Sensor

Piatects matar from burnout due to excessive

heat from any overload condition. Automatically

resels when motor has cooled.

c. Ball Bearings

Upper and Lower ball bearings support shalt and

iotar and take axfal and radial loads.

WWW,FEMYERS.COM

Pump Features and Applications

R

H.

K.

oeal Leak Probe
Detects water in seal hausing; activates
waring light in control panat.

Steeve Bearing
Takes radial toadl; provides Mame path,
(FM Listed pumps only.)

Yolute Case
{ast iron, horfzontat discharge, Grilled for
Z-142" pipe Manga.

Stator

3450 RPM, 1 and 3 phase. Prass fit for
perfect alignment and best heat transfer
Oil-filted mator conducts heat and
fubricates bearings.

Heavy 416 55T Shaft

Corrosion resistant. Raduces shadt
deftection due to grinding toads,

Shaft Seals

Oouble tandem mechanical shaft seals
protect moter. Oil-filled seal chambar
provides continuous lubrication,

Impelier

Bronze recessed impeller handles ground
sty without clagging or Binding. Provides
unobstracted flow passage. Reduces radial

loads. Pump-out vanes help keep trash from

seal, raduce pressure at seal faces,

Grinder Assembly

Grinder impsller end shredding ring

are replaceabie withaut dismantling pump,
Conslructed of 440 SST hardened to

56-60 Rockwall.

|deal for Use in Lift Stations.

> Rucessed impeller prevides non-overtoading high
ilow operating curve,

The W630/50 Is Designed for
Easy Maintenance.

= Shredding ring and grinder impalier are
replaceable without dismantling pump or motor.

Durable Motor Will Celiver Many
Years of Reliable Service,

= (il-fitled motor for maximum heat dissipation
and constant bearing ubiication.

o Recessed impaller raduces radial hearing loads,
increases hearing life,

o High forque capacitor start singla phase r
three phase matars for assured staiting under
heawy laad.

o Seal lealc probes and on-winding heat
sensors viarn of seal leak condition and stop
motor if mator overlieats, Help preveat costly
motor damage,



Performance Data and [
3450 RPM

Tatal
Head SUBMERSIBLE GRINDER PUMPS
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Hate: On single phese 3 hp purps, da nol exceed 5 iz impeller,
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Mensions

2-1/2" dia

Flange
dritlad for
221427 atd.
nipe ilange

16"

4

T

7" dia.

A-15/18" min.
8" max.

L___i.egs

aptional

: | | Filttoad [ Rltioad | <] FullLoad | WEC Code. |- Servie

o Standard - Haraidous Location | WP~ | Volfs™ - | * Phast |- “Hertz | StartAmps | -Amps | KW [ Starthv-| KA lelter | Rater
WE30-21 W30 3 7 | o | om | ms | 65 | m5 | 10 X 20
WG630-03 WG£30-03 3 208 3 60 o5 19.4 40 4.2 11 i 21
WEID-23 WeX30-23 3 a0 3 60 102 78 6.0 44 1 3 20
We630-43 WGKI0-43 3 480 3 80 51 89 8.0 4.8 Al P 20
WWG30-53 Wit30-53 3 b7h 3 40 3 A 6.0 29 A L 20
WGb0-21 WBXA0-71 b Al ] 40 M 35.0 8.0 b B f 17
WEEI-0 WGX50-03 £ 208 3 &l % 4.1 8.0 .2 17 i i/
WGh0-73 WEX50-23 § 230 3 6] 12 19 84 40.6 8.7 X 17
WGK0-43 WGXb0-43 ] 460 3 60 ]l 109 8.0 4.6 87 By 1.7
WG50-53 WEGB0-563 b b7h 3 40 a0 i8 84 09 58 6 1.7
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